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The complete molecule of the title compound, 
[Cd(CioH 9 N 4 0 2 S) 2 (C2H 6 OS)2], is completed by the applica- 
tion of a twofold rotation axis. The Cd 11 atom IS SIX 
coordinated by two bidentate sulfadiazinate anions and two 
dimethylsulfoxide molecules. The resulting N 4 0 2 donor set 
displays a distorted trigonal-prismatic coordination geometry. 
The S atom and methyl groups of dimethylsulfoxide are 
disordered over two sets of sites, with site occupancies of 
0.715 (4) and 0.285 (4). The crystal structure features inter- 
molecular N— H- ■ N and N— H- ■ O hydrogen bonds that 
lead to the formation of layers in the ab plane. 

Related literature 

For related structures, see: Heren et al. (2006); Hossain & 
Amoroso (2007). For background to hydrogen bonds formed 
by sulfadiazinate anions, see: Pa§aoglu et al. (2008). 




Experimental 

Crystal data 

[Cd(C 1 oH 9 N 4 0 2 S) 2 (C 2 H 6 OS) 2 
M, = 767.20 
Orthorhombic, Pbcn 
a = 16.9168 (5) A 
b = 15.2448 (3) A 
c = 11.8402 (3) A 



Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 

(Blessing, 1995) 

T min = 0.803, 7/ maI = 0.835 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.102 

S = 1.09 

3503 reflections 

235 parameters 

30 restraints 



V = 3053.51 (13) A 3 
Z = 4 

Mo Ka radiation 
ju, = 1.04 mnT 1 
T = 150 K 

0.22 x 0.20 x 0.18 mm 



21431 measured reflections 
3503 independent reflections 
2545 reflections with / > 2o(I) 
R in . = 0.088 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.74 e A~ 3 

Ap m m = -0.78 e A~ 3 



Table 1 

Selected bond lengths (A). 



Cdl-Ol 
Cdl-Nll 



2.268 (3) 
2.305 (3) 



Cdl-N12 



2.452 (3) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N14-H14A- ■ -N13' 


0.94 (3) 


2.30 (3) 


3.168 (5) 


152 (4) 


N14-H14B- ■ Oil" 


0.95 (3) 


2.02 (3) 


2.967 (5) 


173 (4) 


Symmetry codes: (i) x, — y - 


f (ii 


) — x — \, y + \, z- 







Data collection: DENZO (Otwinowski & Minor, 1997) and 
COLLECT (Hooft, 1998); cell refinement: DENZO and COLLECT; 
data reduction: DENZO and COLLECT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: WinGX (Farrugia, 1999). 

The author is grateful to the Ministry of Science and 
Information & Communication Technology for financial 
support and to the School of Chemistry, Cardiff University, 
Wales, for crystallographic services. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK2721). 
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c/s-Bis[4-amino-A'-(pyrimidiii-2-yl)benzenesulfonamido-/c 2 AyV']bis(dimethyl sulfoxide- 
/C0)cadmium 

G. M. G. Hossain 
Comment 

In an attempt to prepare a complex of sulfadiazine with the cadmium(II) ion in methanol by the reaction of a cadmium salt 
and sulfadiazine followed by crystallization from dimethylsulfoxide, the compound isolated was shown by crystallography 
to have the formula [Cd(CioH 9 N 4 02S)2](DMSO)2. 

The six coordinate cadmium complex is trigonal prismatic, Fig. 1. The C18-N14 bond distance of 1.366 (5) A and the 
C15— Sll— Nil— Cll torsion angle of 66.1 (3) ° are comparable to those observed in related structures (Heren et ah, 2006; 
Hossain & Amoroso, 2007). The Cd — O bond distance is shorter than the Cd — N bonds (Table 1). The dihedral angle 
between the aromatic rings of the anion of 88.65 (12) ° and this is greater than value of 71.10 (14) ° in the sulfadiazinate 
anion (Hossain & Amoroso, 2007). This is because in the latter the molecule is not bonded to a metal ion. The packing of 
(I) (Fig. 2) is stabilized by intermolecular N — H - N and N — HO hydrogen bonds (Table 2) occurring between the anions 
in accord with a literature precedent (Pasaoglu, et ah, 2008). This hydrogen bonding leads to layers in the ab plane, Fig. 2. 

Experimental 

The sodium salt of sulfadiazine (5.446 g, 2 mmol) was dissolved in hot methanol (50 ml) and a methanol solution (10 ml) 
of (CH3COO)2Cd.2H20 (2.6647 g, 1 mmol) was added slowly with constant stirring on a hot plate. A white precipitate was 
formed and the mixture was stirred for a further 2 h. The precipitate was filtered off and dried over silica gel. It was then 
dissolved in dimethylsulfoxide solution (50 ml), Colourless blocks were fdtered off and dried over silica gel. 

Refinement 

The S atoms and methyl groups of dimethylsulfoxide were disordered. This was modelled with two different orientations 
and from refinement the site occupancies were 0.715 (4):0.285 (4). The H atoms were positioned geometrically and refined 
using in the riding model approximation, with C — H = 0.95-0.98 A, and with (7i S0 (H) = 1.2 (1.5 for methyl groups) times 
(7 e q(C). The N — H H atoms were located from a difference map and refined freely. 
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Figures 




Fig. 1 . The molecular structure of (I), with atom labels and 50% probability displacement el- 
lipsoids for non-H atoms. The S atom and methyl groups of dimethylsulfoxide are disordered 
over two sites, with occupancies of 0.715 (4) and 0.285 (4) 



Fig. 2. The packing of (I), viewed down the a-axis, showing one layer of molecules connected 
by N — H-- N and N — H - 0 hydrogen bonds (dashed lines). H atoms not involved in hydrogen 
bonding have been omitted. 




c/'s-Bis[4-amino-iV-(pyrimidin-2-yl)benzenesulfonamido- k iV,iV]bis(dimethyl sulfoxide-KO)cadmium 



Crystal data 

[Cd(C 10 H 9 N4O2S)2(C2H 6 OS) 2 ] 
M,-= 767.20 

Orthorhombic, Pbcn 
Hall symbol: -P 2n 2ab 
a = 16.9168 (5) A 
b= 15.2448 (3) A 
c= 11.8402 (3) A 

V= 3053.51 (13) A 3 

Z=4 



^(000) = 1560 

D x = 1.669 MgnT 3 

Mo .&X radiation, X = 0.71073 A 

Cell parameters from 3503 reflections 

6 = 2.9-27.5° 

u = 1.04 mnT 1 

T= 150 K 

Block, white 

0.22 x 0.20 x 0.18 mm 



Data collection 



Nonius KappaCCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(Blessing, 1995) 
r min = 0.803, J max = 0.835 
21431 measured reflections 



3503 independent reflections 

2545 reflections with / > 2a(I) 
R int = 0.088 

©max — 27.5 , 9 m in — 3.2 

/; = -21^18 

>t = 19—^19 
/ = -15^15 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.045 

wR(F 2 ) = 0.102 

S= 1.09 

3503 reflections 
235 parameters 
30 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.0172P) 2 + 6.208 IP] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.74 e A~ 3 
Ap mi „ = -0.78eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cdl 


0.0000 


0.12725 (2) 


0.2500 


0.02037 (13) 


Sll 


-0.15957 (6) 


0.26178 (6) 


0.36236 (8) 


0.0199 (2) 


Oil 


-0.20168 (16) 


0.21509 (17) 


0.2743 (2) 


0.0270 (7) 


012 


-0.19685 (16) 


0.26244 (17) 


0.4719(2) 


0.0257 (6) 


Nil 


-0.07346 (19) 


0.21814 (19) 


0.3648 (3) 


0.0198 (7) 


N12 


0.05166 (19) 


0.1969 (2) 


0.4215 (3) 


0.0199 (7) 


N13 


-0.0247 (2) 


0.3085 (2) 


0.5150 (3) 


0.0249 (8) 


N14 


-0.1601 (2) 


0.6222 (2) 


0.1768 (3) 


0.0303 (8) 


H14A 


-0.129 (2) 


0.630 (3) 


0.111 (3) 


0.049 (15)* 


H14B 


-0.204 (2) 


0.655 (3) 


0.204 (4) 


0.050(15)* 


Cll 


-0.0156(2) 


0.2441 (2) 


0.4378 (3) 


0.0192 (8) 


C12 


0.1152 (2) 


0.2199 (3) 


0.4811 (3) 


0.0262 (9) 


H12 


0.1637 


0.1901 


0.4685 


0.031* 


C13 


0.1122 (3) 


0.2854 (3) 


0.5601 (4) 


0.0328 (11) 


H13 


0.1575 


0.3016 


0.6026 


0.039* 


C14 


0.0402 (3) 


0.3271 (3) 


0.5751 (4) 


0.0329 (11) 


H14 


0.0367 


0.3714 


0.6313 


0.039* 
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CO 


a 1 £Ai ("t\ 
— U.l jU3 (2) 


A 1 "7 1 C 0\ 

U.3 /lo (2) 




A 1 1 "70 f1\ 

U.3 1 /o (3) 


U.U2UO (5 ) 




Clo 


— U.iyos (3) 


A A It* 1 (1\ 

U.4301 (3) 




U.30D4 (3 ) 


A AO OA ( \ A\ 

U.U2oU (1U) 




H16 




a /i in 
U.4232 




A A 1 1 7 

U.4312 


A A1 A * 

U.U34* 




CI / 


U.2UUJ (3 J 


U.j loo (3 ) 




A 1 1 QC ( A\ 

U.3 Lyj (4) 


A AOOO (\ A\ 

U.U2oo (1U) 




un 
HI / 


— 0.233d 


a c/; 1 A 
U. 5619 




A 1 CTA 

U.3D3U 


A AQ d * 

U.U3j* 




CIS 


A 1 ^£ fy\ 
U.l JJD (2) 


0.5402 (2) 




\}.LLLy (3 ) 


U.U231 yi) 




ciy 


U. 1UOJ (3 ) 


0.4757 (3) 




a i 7qt (A\ 
U. 1 /53 (4) 


a at n 
U.U312 (1U) 




riiy 


U.U /3V 


0.4889 




U. 1 1 D2 


U.U3 / 




C2U 


A 1 A/1 ^ 
— U.1U4J (3) 


0.3927 (3) 




A T)/|Q (A\ 

xj.HQci (4) 


A AH') /I 1 \ 

U.U332 (11) 




mA 
H2U 


A AT 1 1 

—U.U / I 1 


0.3493 




a 1 m a 
U. 1V24 


A A/1A* 

U.U4U^ 




Ul 


A AO"7"7A ^1 A\ 

-U.U8/ /U (iy) 


0.01537 (18) 


a Ti/in /7\ 
U.234V (2) 


U.U3o4 (5) 




C 1 


A AQA/;i A\ 

-U.U8U63 (1U) 


-0.05478 (10) 


A 1 /I A&& /1 7\ 

U. 144oo (12) 


A AT7*7 
U.U2 / / (j) 


A TIC (A \ 
U. / 1 J (4) 


C 1 ' 

M 


A 1 /1AA f1\ 

— U. 14UU (J j 


-0.0149 (3) 




U. 14D / (3) 


U.U3 /o (l->) 


A TOC ( A\ 

U.2o3 (4 ) 


C 1 

CI 


A 1 caa //;\ 
-U.lDUV (0) 


-0.0296 (6) 




a A11T7 /7\ 

U.U3y / (/) 


U.Uoo (2) 


A 71 f (A \ 

U. / Id (4) 


TT 1 A 
H1A 


-U.2U36 


-0.0265 




A A*71A 

U.U /3V 


A 1 A 1 * 

U.1U1 * 


A *7 1 C (A \ 

U. / Id (4) 


TJ1D 

hib 


A 1 CA/1 

— U.15U4 


-0.0753 




A A 1 O C 


A 1 A 1 * 

U.1U1 * 


A *7 1 C (A \ 

U./lD (4) 


H1C 


A 1 17Q 

U. 13 ly 


0.0271 




U.UUD3 


U.1U1 


A 7 1 C (A \ 

U. / 1 J (4) 


C2 


-U.123 / (0) 


-0.1479 (5) 




U.2U20 (/) 


A AC 1 

U.UM (2) 


A 71 f (A \ 

U. /ID (4) 


H2A 


A aoa/: 
-U.U6VD 


-0.1710 




U.2o2o 


A A*7/i* 

U.U /o* 


A 71 C (A \ 
U./lD (4) 


H2B 


A 1 1A/1 

— U.13U4 


-0.1925 




A 1 A A A 

U. 144U 


A A*7/i* 

U.U /o^ 


A 71 C (A \ 

0. /ID (4) 


H2C 


A 1 l^A 
U. 1 / j4 


-0.1327 




U.2340 


U.U /o 


A 7 1 C (A \ 
U. / 1 J (4) 


CI 


A A AAA 1 1 1 \ 

-u.uyuu (ii) 


-0.0263 (12) 


U.U231 (14) 


U.U42 (4) 


A TOC SA\ 

{j.Zqd (4) 


HI 1 


A ACM 1 

-U.U843 


0.0311 




a a 1 n 
-U.U132 


U.Uo4^ 


A TOC SA\ 
\J.Z6J (4) 


H1'2 


-0.1192 


-0.0659 




-0.0271 


0.064* 


0.285 (4) 


H1'3 


-0.0375 


-0.0508 




0.0384 


0.064* 


0.285 (4) 


C2' 


-0.1696 (10) 


-0.1245 (11) 


0.1724 (15) 


0.040 (4) 


0.285 (4) 


H2'l 


-0.1269 


-0.1646 




0.1512 


0.060* 


0.285 (4) 


H2'2 


-0.2169 


-0.1380 




0.1278 


0.060* 


0.285 (4) 


H2'3 


-0.1816 


-0.1315 




0.2529 


0.060* 


0.285 (4) 


Atomic displacement parameters (A ) 












U n 


U 22 


t/ 33 


U n 


u n 


u 


Cdl 


0.0263 (2) 


0.0129 (2) 


0.0219 (2) 0.000 


-0.00159 (18) 


u.uuu 


Sll 


0.0156 (5) 


0.0151 (5) 


0.0291 (5) -0.0010 (4) 


-0.0004 (4) 


A AAA/1 (A\ 

U.UUU4 (4 ) 


Oil 


0.0217 (15) 


0.0207(15) 


0.0386 (17) -0.0055 (12) -0.0096(13) 


A AATQ /^l T\ 

U.UU2V (12) 


012 


0.0208 (15) 


0.0236 (15) 


0.0328 (15) 0.0002 (12) 


0.0050 (12) 


A AA/1 O /I T\ 

U.UU4o (12) 


Nil 


0.0178(17) 


0.0148(16) 


0.0269(17) 0.0027(13) 


-0.0023 (15) 


A AA 1 Q /I 1\ 

U.UUiy (13) 


N12 


0.0162 (17) 


0.0201 (17) 


0.0234(16) 0.0028 (14) 


0.0008 (14) 


A AA 1 A /I 1\ 

U.UU1U (13) 


N13 


0.0215 (19) 


0.0261 (18) 


0.0270 (1 


8) -0.0002 (15) 0.0013 (15) 


A AAOT f~\ A \ 

— U.UUy2 (14) 


N14 


0.039 (2) 


0.0210(18) 


0.0309(19) 0.0042(18) 


0.0156(18) 


A AACO /I C\ 

U.UUjo (15) 


Cll 


0.017(2) 


0.0179(19) 


0.0223 (19) -0.0025 (16) 0.0031 (16) 


A AAAQ / 1 C\ 

U.UUU3 (ID) 


C12 


0.018 (2) 


0.033 (2) 


0.028 (2) 


0.0020(18) 


-0.0021 (18) 


A AAA/I /1 

U.UUUo (lo) 


C13 


0.023 (2) 


0.042 (3) 


0.033 (2) 


-0.004 (2) 


-0.0073 (19) 


-0.010 (2) 


C14 


0.028 (3) 


0.038 (3) 


0.033 (2) 


-0.002 (2) 


-0.005 (2) 


-0.017(2) 


C15 


0.018(2) 


0.0148(19) 


0.029 (2) 


0.0010(17) 


-0.0021 (17) 


0.0018(15) 


C16 


0.032 (3) 


0.022 (2) 


0.030 (2) 


0.0020 (19) 


0.0095 (19) 


0.0010(17) 


C17 


0.030 (2) 


0.019 (2) 


0.038 (2) 


0.0068 (19) 


0.012(2) 


-0.0014(17) 
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CIS 


U.UZ4 yZ ) 


U.U1 Id y\-y) 


U.UZo yZ ) 


A AA 1 A / 1 7\ 

U.UU Ly yl / ) 


A AA ic n o\ 
U.UU ID ylo) 


U.UUU / {IJ) 


1 Q 


U.U3o {3 ) 


U.UZU yZ) 


A AT O /7\ 

U.UJo (Z J 


A AA 1 1 ( 1 o\ 

— U.UU13 (iy) 


A A7A /^7\ 

U.UZU (Z J 


U.UU11 (15) 


CZU 


a at.7 
U.U3 / (3 J 


U.UlO yZ) 


a A/i 7 /a\ 
U.U4 / (3 ) 


u.uuzj (iy) 


A A 1 A /7^ 

U.Uiy yZ) 


U.UU1 / ylo) 




U.U4o (Z J 


u.uzzy (i~>) 


A AT Q 1 /I 7\ 


A A1 17 /I C\ 

U.U13Z (ID ) 


A AA 1 A /I C\ 

U.UU1U (ID) 


O nncn ( 1 1\ 
U.UUjv 




r\ AT AT / 1 1 \ 

0.0303 (11) 


O.OZlV (8) 


A AT 1 A /"0"\ 
0.0310 (8) 


A AA 1 C /'*7^ 

-0.00 Id (/) 


-0.00ZD (/) 


r\ r\r\ a i { ti\ 

-U.UU43 (0) 


SI' 


0.040 (3) 


0.038 (3) 


0.036 (2) 


-0.001 (2) 


0.0012 (19) 


-0.0055 (18) 


CI 


0.074 (4) 


0.066 (4) 


0.063 (4) 


0.014 (4) 


-0.024 (4) 


-0.011 (3) 


C2 


0.071 (4) 


0.031 (3) 


0.050 (4) 


-0.012 (3) 


0.008 (3) 


-0.003 (3) 


cr 


0.051 (6) 


0.039 (6) 


0.037 (6) 


-0.004 (5) 


0.005 (5) 


-0.002 (4) 


C2' 


0.041 (6) 


0.036 (6) 


0.043 (6) 


-0.008 (5) 


0.005 (5) 


-0.006 (4) 



Geometric parameters (A, °) 








Cdl— Ol 


2.268 (3) 


C16— H16 


0.9500 


ca 1 n 1 ' 

^ui — Ul 


2 268 (3) 


C17 C18 


1.412 (6) 


Cdl— Nil 1 


1 T AC /T \ 

2.305 (3) 


1 ^7 TTi a 

C17 — H17 


0.9500 


Cdl— Nil 


2.305 (3) 


C18— C19 


1.391 (6) 


Cdl— N12 


2.452 (3) 


CI 9— C20 


1.380 (6) 


Cdl— N12 1 


2.452 (3) 


C19— H19 


0.9500 


sii— 012 


1.442 (3) 


C20— H20 


0.9500 


Sll— Oil 


1.449 (3) 


Ol— sr 


1.452 (5) 


SI 1— Nil 


1.602 (3) 


Ol— SI 


1.516 (3) 


Sll— C15 


1.762 (4) 


SI— C2 


1.738 (7) 


Mi 1 pi 1 

IN 1 1 1 1 




ol — ^1 


1 . / OJ \o f 


N12— C12 


1.333 (5) 


sr— cr 


1.689 (16) 


N12— Cll 


1.361 (5) 


sr— C2' 


1.774 (18) 


N13— C14 


1.339 (5) 


Cl— H1A 


0.9800 


N13— Cll 


1.351 (5) 


CI— H1B 


0.9800 


N14— C18 


1.366 (5) 


Cl— H1C 


0.9800 


N14— H14A 


0.94 (3) 


C2— H2A 


0.9800 


N14 — H14B 


0.95 (3) 


C2 — H2B 


0.9800 


C12 — C13 


1.369 (6) 


C2 — H2C 


0.9800 


C12— H12 


0.9500 


Cl'— Hl'l 


0.9800 


C13— C14 


1.385 (6) 


Cl'— H12 


0.9800 


C13— H13 


0.9500 


C1'— H1'3 


0.9800 


C14— H14 


0.9500 


C2'— H2'l 


0.9800 


C15— C16 


1.381 (5) 


C2'— H2'2 


0.9800 


CI 5— C20 


1.385 (6) 


C2'— H2'3 


0.9800 


C16— C17 


1.373 (6) 






Ol— Cdl— 01 ; 


82.45 (16) 


N13— C14— H14 


118.1 


Ol— Cdl— Nil* 


139.32 (10) 


C13— C14— H14 


118.1 


Ol'— Cdl— Nil' 


98.40 (11) 


C16— C15— C20 


118.6 (4) 


Ol— Cdl— Nil 


98.40 (11) 


C16— C15— Sll 


120.3 (3) 


Ol'— Cdl— Nil 


139.32 (10) 


C20— C15— Sll 


120.6 (3) 


Nil 1 — Cdl— Nil 


106.09 (15) 


C17— C16— C15 


121.2 (4) 


Ol— Cdl— N12 


128.62 (10) 


C17— C16— H16 


119.4 


Ol 1 — Cdl— N12 


91.54(11) 


C15— C16— H16 


119.4 
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Nil 1 — Cdl— N12 


92.06(11) 


C16— C17— C18 


120.5 (4) 


Nil— Cdl— N12 


56.20 (11) 


C16— C17— H17 


119.7 


Ol— Cdl— N12' 


91.54 (11) 


C18— C17— H17 


119.7 


01'— Cdl— N12' 


128.62 (10) 


N14— C18— C19 


121.9 (4) 


Nil'— Cdl— N12' 


56.20 (11) 


N14— C18— C17 


120.3 (4) 


Mil cd 1 7\T17' 


92.06 (11) 


C19 — C18 — C17 


117.8 (4) 


N12 — Cdl — N12' 


128.72 (14) 


/— i^r\ pin /~i10 

C20 — C 1 9 — C 1 8 


120.7 (4) 


012 — Sll — Oil 


115.81 (17) 


C20 — C19 — H19 


119.6 


012 — Sll — Nil 


112.60 (17) 


C18 — C19 — H19 


119.6 


Oil — Sll — Nil 


104.83 (17) 


C19 — C20 — C15 


121.1 (4) 


012 — Sll — C15 


107.54 (17) 


C19 — C20 — H20 


119.4 


Oil — Sll — C15 


107.16 (17) 


C15 — C20 — H20 


119.4 


Nil — Sll — C15 


108.61 (17) 


sr — oi — si 


46.5 (2) 


Cll — Nil — Sll 


122.9 (3) 


sr — oi — cdi 


134.0 (2) 


Cll — Nil — Cdl 


99.3 (2) 


SI — Ol — Cdl 


122.32 (18) 


Sll — Nil — Cdl 


136.84 (18) 


Ol — SI — C2 


105.3 (3) 


C12 — N12 — Cll 


117.4 (3) 


Ol — SI — CI 


106.8 (3) 


C12 — N12 — Cdl 


147.1 (3) 


C2 — SI — CI 


100.1 (5) 


Cll — N12 — Cdl 


92.8 (2) 


oi — sr — cr 


110.7 (7) 


C14 — N13 — Cll 


114.8 (3) 


oi — sr — C2' 


110.0 (6) 


C18 — N14 — H14A 


114(3) 


cr — sr — C2' 


101.4 (9) 


C18 — N14 — H14B 


114(3) 


sr — cr — Hi'i 


109.5 


H14A — N14 — H14B 


130 (4) 


sr — cr — Hi'2 


109.5 


N13 — Cll — N12 


125.1 (3) 


Hl'l — Cl' — H1'2 


109.5 


N13 — Cll — Nil 


123.9 (3) 


sr — cr — Hi'3 


109.5 


N12 — Cll — Nil 


110.9 (3) 


Hl'l — Cl' — H1'3 


109.5 


N12 — C12 — C13 


121.6 (4) 


H1'2 — Cl' — H1'3 


109.5 


X.T1 **> Z"" 1 1 ^ III') 

N lz — Clz — Hlz 


119.2 


C 1 1 I ni TTT 1 

o 1 — Cz — HZ 1 


109.5 


rn pi 9 tri? 

1 J V 1 z — 1 1 1 z 


1 1 Q 7 


ci' pot 

o 1 v^Z 1 1 _ Z 


1 no s 


p 1 9 C 1 1 C 1 A 

1 Z V 1 J v 1 H 


117 1 (d\ 


1 1 _ 1 1 1 _ Z 


1 no s 


pi 9 pi t tj i a 

1 z — V 1 J> — 1 1 1 J 


171 ^ 

1Z1.J 


oil P9' iiyx 

o 1 v^Z 1 1 _ j 


1 no s 


p i a p n nil 

V 1 H v 1 J> 1 1 1 J 


171 ^ 

1Z1.J 


mn P9' U9 , 'l 

1 1 _ 1 1 1 _ j 


1 no ^ 


XT 11 P14 pil 


1 7^ 8 (d\ 


T-TT9 Cl y H?'l 
1 1 _ Z v^Z 1 1 _ j 


1 no s 


012 — Sll — Nil — Cll 


-52.9 (3) 


N12 — C12 — C13 — C14 


-0.2 (7) 


f v ii n I i XT 1 1 /" • 1 1 

Oil — Sll — Nil — Cll 


-179.7 (3) 


Cll — N13 — C14 — C13 


0.9 (6) 


n s si 1 ni i n i 

1 Oil IN 1 1 V-< 1 1 


66.1 (3) 


ri7 rn n4 nh 

V. 1 z- V. 1 V-l7 IN 1 J 


-7 1 (T\ 


012— Sll— Nil— Cdl 


140.9 (2) 


012— Sll— C15— C16 


-20.1 (4) 


Oil— Sll— Nil— Cdl 


14.2 (3) 


Oil— Sll— C15— C16 


105.1 (3) 


C15— Sll— Nil— Cdl 


-100.1 (3) 


Nil— Sll— C15— C16 


-142.2 (3) 


Ol— Cdl— Nil— Cll 


137.0 (2) 


012— Sll— C15— C20 


168.7 (3) 


Ol 1 — Cdl— Nil— Cll 


48.8 (3) 


Oil— Sll— C15— C20 


-66.1 (4) 


Nil 1 — Cdl— Nil— Cll 


-75.9 (2) 


Nil— Sll— C15— C20 


46.6 (4) 


N12— Cdl— Nil— Cll 


5.6 (2) 


C20— C15— C16— C17 


2.6 (6) 


N12'— Cdl— Nil— Cll 


-131.2 (2) 


Sll— C15— C16— C17 


-168.8(3) 


Ol— Cdl— Nil— Sll 


-54.8 (3) 


C15— C16— C17— C18 


-1.0 (7) 


Ol 1 — Cdl— Nil— Sll 


-142.9 (2) 


C16— C17— C18— N14 


179.3 (4) 
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Nil 1 — Cdl— Nil— Sll 


92.4 (3) 


C16— C17— C18— C19 


-1.6 (6) 


N12— Cdl— Nil— Sll 


173.9 (3) 


N14— CI 8— CI 9— C20 


-178.4 (4) 


N12 1 — Cdl— Nil— Sll 


37.1 (3) 


CI 7— CI 8— CI 9— C20 


2.5 (6) 


Ol— Cdl— N12— C12 


125.0 (5) 


C18— C19— C20— C15 


-0.9 (7) 


01'— Cdl— N12— C12 


43.4 (5) 


C16— C15— C20— C19 


-1.7 (7) 


Nil'— Cdl— N12— C12 


-55.0 (5) 


Sll— C15— C20— C19 


169.7 (4) 


Nil— Cdl— N12— C12 


-163.1 (5) 


01 ; — Cdl— Ol— sr 


-115.6 (4) 


N12'— Cdl— N12— C12 


-101.8 (5) 


Nil'— Cdl— Ol— sr 


-21.5 (4) 


Ol— Cdl— N12— Cll 


-77.5 (2) 


Nil— Cdl— Ol— sr 


105.5 (4) 


01'— Cdl— N12— Cll 


-159.1 (2) 


N12— Cdl— Ol— sr 


158.5 (3) 


Nil'— Cdl— N12— Cll 


102.5 (2) 


N12 1 — Cdl— Ol— sr 


13.1 (4) 


Nil— Cdl— N12— Cll 


-5.6 (2) 


Ol' — Cdl — Ol — SI 


-57.01 (18) 


7\T17' PH1 7\T17 P11 

IN 1 Z V^U 1 IN 1 Z. V. 1 1 


55.66 (19) 


Xf 1 1 i pH 1 o 1 <5 1 

IN 1 1 Ul Jl 


37 1 (3) 


V. 1 1 IN 1 3 V. 1 1 IN 1 Z. 




Mil PHI Pil SI 

IN 1 1 \^KX 1 V./ 1 o 1 


1 fid 1 (1\ 


V 1 1 IN 1 3 V. 1 1 IN 1 1 




1st 17 PHI ni SI 


— 1 47 Q7 C1 8 s ! 


Clz — JN 12 — Cll — JN 13 


-4.7 (6) 


N12 1 — Cdl — Ol — SI 


"7 1 O /">\ 

/1.0 (2) 


Cdl — N12 — Cll — N13 


-171.2 (3) 


sr — oi — si — C2 


-86.3 (4) 


C12 — N12 — Cll — Nil 


174.9 (3) 


Cdl — Ol — SI — C2 


151.5 (4) 


Cdl — N12 — Cll — Nil 


8.4 (3) 


sr — oi — si — ci 


19.5 (4) 


Sll — Nil — Cll— N13 


0.0 (5) 


Cdl— Ol— SI— CI 


-102.7 (4) 


Cdl— Nil— Cll— N13 


170.5 (3) 


si— oi— sr— cr 


-45.6 (7) 


Sll— Nil— Cll— N12 


-179.5 (3) 


cdi— oi— sr— cr 


50.6 (8) 


Cdl— Nil— Cll— N12 


-9.1 (3) 


si— oi— sr— C2' 


65.6 (7) 


Cll— N12— C12— C13 


3.3 (6) 


Cdl— Ol— S1'— C2' 


161.8 (6) 


Cdl— N12— C12— C13 


157.7 (4) 







Symmetry codes: (i) -x,y, -z+1/2. 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

N14— H14A-N13" 0.94 (3) 2.30 (3) 3.168 (5) 152 (4) 

N14— H14B-011 1 " 0.95 (3) 2.02 (3) 2.967 (5) 173 (4) 

Symmetry codes: (ii) x, -y+1, z-1/2; (iii) -x-1/2, y+l/2, z. 
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